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scope of the fimded sarvices, from basic access up to mclusion of terminal equipment (computers,

etc.) on a wide spread basis, Significant concerns are raised about the costs and who would fimd
these programs.' While many parties supported the idea of using proxy models to determine high
COst SUPPOTT aMOuUNts, no partiss cxcept the sponsors of the various proxy models supported their
use, because of the numarous deficiencies in the models.

Over 100 parties provided Reply Comments, with many reiterating points made in their
Comments. A mumber of state commissions flled & Joint Reply which stated that the NPRM is
very broad and lacks specificity and that 2 supplemental NPRM should be issued with specific
proposals and definitive rules. The Joint Reply also stated the find size should not be limited, but
be adequately sized and that more time should be provided to allow development of the models
presented. Also the distribution of universal servics fiind support should be based on & measure
of costa rather than rates, sinoe there is significant variation in rate design methods/policies among
and even within states.

The Joint Board held an open mesting on June S, 1996 to address how much support
would be required for rural high cost arcas, low incoms consumers, and how to pay forit. A
panel discussion addressed Cost of Suppart; a second panel discussed Alternatives for
Recovering Costs & Providing Universal Service Support. Also on June S, 1996, the FCC
ammounced the membership of its Telecommunications and Health Care Advisary Committee
which will report to the Joint Board by September of 1996. Anocther open mecting was held
on June 19, 1996 with panel discussions on Schools & Libruries and on Heaith Care,

' Bricfing binder of Jurisdictiona) snd Universal Service Issues for the Joint Boards and Staff, NARUC
Summer Meetings, Los Angeles, July 1996
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On July 3, 1996 the Common Carrier Bureawu, at the request of the staff of the Federul-

State Joint Board, issued a Public Notice requesting cements on a list of 72 questions. These
questions related 1) Definitions Issues, 2) Schools. Librarics, Health Care providers, 3) High Cost
Fund, 4) Proxy Models, 5) Competitive Bidding, 6) Benchmark Cost Modsl (BCM), 8) Cost
Proxy Modal Proposed by Pacific Telesis, 9) SLC/CCLC, 10) Low-Income customers, and 11)
Administration of Universal Service Support. Comments ware due on August 2, 1996.

On July 10, 1996 the Common Carrier Buresu, at the request of the staff of the Federal-
State Joint Board, issued a Public Notice requesting firther commant on cost modals. Comments
were due on Angust 9, 1996. Summagries of the comxments related to pruxies are contained
later in this peper.

The FCC Staff issued data request letters on August 2, 1996 to the sponsors of the
different proxy models. The lettar calls for replies by August 16, 1996 to be fled in the recard

and provided to the Joint Board. As of the writing of this paper the comments have not been
filed.
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CHAPTER 2

ANALYSIS OF PROXY L
INIRODUCTION

The telecommunications industry has had for years enginoering models. The models
have been used to design the fucilities nceded for specific constructions projects. Proxies (models
to project the anticipated cost for building a telecommunicationg network to provide service to a
given geographic area) are theoretically possible, however the plans presented in the record to
date are drastically simplified, intended for only universal service fiad identification purposes and
not designed for pricing, cost allocations and revenue requirement determination and even the
best one of the modcls is seriously flawed. mmmw«mmmwwq,
have identificd a set of muiti-dimensional proxies that could theoretically work. These ideas
account for the many changes foem the benchmark cost model 1 (BCM1) to benchmark cost
model 2(BCM2). Many parties dtill befieve that proxies, while theoretically possible, will require
considerable testing. That additional testing and analysis will not be done for some time.

The analysis and comments to follow will focus primarily on BCM2 which is copy

righted and some what difficult to manipulate because it has protacted programing. The reason

14
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for this is that BCM] has been withdrawn by its sponsors from consideration, the CPM model has
not been provided publicly (the data and perhaps the model are confidential and proprietary) for
comprehencive analysis and therefore only perfimctory review can be made. We have not devoted
muchd;saxss'ig?ngobh:!htﬂddmoddbmuuaﬁidyptdlmimrym.lysisofﬂ\emodelindicam
that ’rts%;/:lz‘sh(:fsho)wn in chart sttached) deviate so greatly from actual costs that the model

can’t be taken sericusly at this time without detrimental effects on the current providers of

telephone services.

T T————

ERQXIES

A number of parties including U.S. West, GTE, Pacific Tel, MCI, AT&T and others
advocated the use of some kind of & proxy method, at least as a transitional spproach, to
determine the level of high cost funds that should be ailocated to any given geographical area.
GTE recommended that the proxy method should ultimately be repiaced by & bidding mechanism.
Numerous other parties recommended rejection of the use of proxies alleging that no system of

The primary reasons proxy methods are desirable include the fact that they are less
susceptible to manipulstion than 'bookmwmmmmmmejmmmm
with a competitive environment, beczuse they can be used to better target customers in some
study area units that are actually high cost and the fact that they are more reiated to the cost of
providing service in the firture becsuse they are not tied to past (embedded) costs.

The first praxy method proposed by U.S. West was based primarily on denaity per
square mile and distance of the subscribers from the wirc center as indicators of high cost. U.S.
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West used its proxy method to determine the coat for each census block. It then proposed to use

those costs to deternuine eligibility for High Cost Funds on a census block by census block basis.
U.S. West tested the accuracy of its proxy approach by comparing the cost developed using the
proxy to the costs derived using 3 model developed by RAND. There wars problems with both
the substance of the U.S. West model and the manner by which it is tested by U1.S. West. US
West agreed that there were problems and major modifications wers required and resuited in
BCM1 model being developed.

The primary deficiency with the first U.S. West model was that several factors other
than density and the distance customers are from the wire center, appear to contributs more to
any given ares having high cost. An examination of data provided by some companies using the
U. S. West model for locations in the midweat shows that the first U. S. West model which was
solely based on density and distance from wirecenter had little Correlstion to high cost. An
examination of study areas having similar book costs but different densities further demonstrates
thig fact Initin) eamination by many parties revenled that other characteristics may be closely
related to costs. One factor that appeared to have a great effect on cost is the topography of the
area being served. Some other factors that were identified as being related to causing high cost
include the size of serving wire center, road accessibility, climate, whether the area is served by m
Rural Utility Services borrower, the ares's distance from s fairly large population center, and
vintage of facilities.

The U.S. West test for accuracy of its first proxy method was problematical because its
proxy based costs were not compared to “real®. or “embedded” costs but were compared to other
proxy derived costs. Because the RAND costs development model contained the same primarily
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dependant variable a3 the U.S. West proxy (density) it was 20t surprising that the proxy appeared

to correlate with the “costs” that are developed using the Rand model. Many parties reviewing
the first study advanced the position that In order to determine whether a proxy factor is usable it
must be compared to book costa or other "real costs” developed using some primary dependant
variable other than the one undertfing the proxy itself

The GTE proposed a model thst used proxies for sub-study ares units as a transitional
high cost fund allocation method. Its method proposed to "correct” for defisiencies in the proxy
method by using a factor to *true up” the sum of the proxy derived cost for all the census biocks
in 3 study area to the book costs for each study area. That frozen factor would then be used in
the fisture to adjust the proxy darived costs for any sub-study area untt.

The deficiency with this method is the fact that the sverage ratio between the sum of the
proxy derived cansus block costs and the book costa for the entire study area will not [ikely
wﬁmdmmmmnmbbehmhbmkmwwmﬂum
blocks in the study ares are homogeneous. The more homogeneous a study acea is, the more
truing up using the GTE method, will either overstate or understate the cost for any given cenaus
block.

General Comments on the Application of Models
The models estimate cost on 3 total scrvice unseparated basis. The models are proposed
by most pasties Sor the purposs of determining what portion of universal scrvice support find
should be supported through the Federal plan. The models assign all loop costs on & unseparated
basis to dialtone fines for the purpose of choosing an appropeiste level of the Federal affordability
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benchmark. While this may be appropriate for the purpose of determining the need for Federal

universal service funds, this same methodology thould not be used for the purpose of setting
ci;cherPedanlorSmemufmmyservicesthslocﬂudmgemcc,wmift.homodds
were perfect. The models allocation of all loop costs to local exchange services may also be
contrary to admonition in section 254(k) of the Act which does not permit the assignment of all
joint costs to services receiving universal service cost support.

The proxy models do not capture unique characteristics such as: glaciers, permafrost and
ice effects; the lack of road system; limitations placed on surface transpartstion and construction
due to Aretic conditions; and high labor costs. If & proxy model is used, then select 8 modal that is
sound from engineering and economic perspectives. In this regard, both the BCM2 and CPM
models are superior to the original BCM modal or the Hatfiald model. BCM2 model and the CPM
model might be merged into a single model that may have results that more closely replicats
actual enginearing and as built costs.

mmdmmmamm@mmmm
topologies is praferable to CBGs. The proxy methodology should study a geographic area which
matches the actual network design for which costs are incurred. Sincs the standard upon which
the proxy models are being judged is their ability to replicate actual costs, simply use actual boak
costs may still be preferable and should always be used as a test by which to evaluate model
reasonshiencss Universal service support should be based on book costs uatil such time as a
workable model can be developed.

Rural companies should be allowed to obtain universal servioe support based on actual

boak casts instead of proxy costs for the time being, because ecrors in the existing models could
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endanger the continued existance of universal servioe 1n rural areas and could irreparably impact

the public health and welfare of persons residing in those areas. Further more the Act requirement
of comparable service at comparabie rates could be seriously undermined if unproven proxies are
employed for small companies in rural aress. Rural companies should transition off of book costs
if and only if it can be demonstrated that the models reflect the cast of amall campanies and if
there are streamlined waiver procedures to use altemnative methods.

Until the various inputs to the models can be demonstrated to hgve a direct correlation to
cost causality and its magnitude, proxy models are not sppropriste for detarmining prices. All the
models are replete with unproven assumptions and factors where the relation of those factars to
cost have not been demonstrated.

There is a concern with the fact that all the models construct an optimal network which
is unrealigtic and impossible to create in the real world. For exampls all the models assume that
all portions of the network will be built simuitaneously and will not necessarily meet actual service
demands. Further more all the models make no provision for less than optimal externalities which
are experienced by all opernting telephone companiss. Failure to recogmize these real externalities
and network design congtraints will seriously under estimate cost and posaibly make it impossible
for companies 1o be able render affordable relisble telephone service.

The various proxy cost models that have been submitted are genanally quite complex,
information about the models has been provided to pecform a detailed review of any of them. The
wide disparities in the models’ cost outputs support parties position that universal service support
calculstions should be based on an eligible carrier's actual costs for the time being until better

A-22



20
models can be developed. Further more if making & workable proxy tums out to be more

complex than reviewing or designing facilities and pricing them out, then the effort to do this
should be reconsidered.

Proxies should be judged on the following criteria:
(2) easy to adminigter and simple to implement
(b) reasonably reflect actual costs in order to ensure that support is "sufficient”
(c) approprixtely relate costs and support levals
(d) reflect cost diffarences that actually exist geographically by LEC
(e) compliance with tho substantive requirements of the 1996 Communications Act
Proxy cost models should satisfy the following criteria:
1. Model should be publicly svailable and easy to understand and operate.
2. Inputs end outputs should be reasonable.

3. The netwark designed by the model should be capable of evolving into a network which

in th efirture can provide high quality voice, data and video service to the extent as required
by the 1996 Act.

4. The model should accurstely reflact the elements which it purports to reflect.

5. The model and its application to the targeting of high-cost support to specific
geographic areas should assure the continued provision of affordabls basic telephone
service and encourage the efficient evolution of local competition.
Bench Mark Cost Model
The flaws in the BCM include:
(@ mwmmmmmmwwmnm
block group in which they sre contained was partially remedied by shrinking the census block
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group squared size but is still a problem because it still does not reflect the actual plant

construction to meet demands for customers who's locations are usually somewhat clustered
around certain serving areas ;

(b) uses cansus block groups which in many cases do not represent the way geographical
areas are searved. LEC networks are constructed and, bence costs incutred, on a wire center or
serving area basis;

(c) many ceasus block groups are assigned to the wrong wire center or to & wire center
physically not capable of rendering service (ie. Across a high mountain or on the wrong side of &
body of water).

(d) In the BCM, algebra is used to develop loop lengths and cable size, these inputs are
not explained or verifiable at this time. |

(¢) BCM2 vastly underestimstes the impact of loop length caused by slope. The
magnitude of the slops muitiplier is not large snough, it should large encugh to convert the point
to point distance calculated m the model to route miles of plant.

(f) The models proponents need to provide more documantation sbout their models,
MMW&MW&M&@M&M&MMW

(8) The switching costs used in BCM2 are not appropriste for rural aress where
customers must be served by very small switches or remote. Recommend that per line switching
costs be modeled for switches having lees than 100 lines, 100 to 500 lines, 500 to 1000 lines,
1000 to 5000 lines and 5000 to 10000 lines. =

m)mmmdethmwmmMin
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BCM2.

(M) Use of a road system to determine where houscholds are assumes that if there are no
roads the are no people. That is incorrect.

() BCM2 caps loop costs at $10,000, sssuming that wireless would be used for areas
with costs above that However, it may be imposaible to serve those people with wireless service
due to technical, enviroomental or logistical problems, including the lack of electricity.

(k) BCM2 also assumes the same traffic factors exist nationwids, even though the
nature of traffic is significantly different between serving areas around the country.

(1) BCM2 does not attempt to model specific interoffice nstwork costs.

(m) BCM2 plant specific annual cost factors are lower than the ARMIS factors in BCM.
There is no documentation for these lower factors.

(n) BCM2 includes remote switches, which is an improvement over BCM, however,
BCM2 merely places remote according to current practices rather than determining where a
remote should replace & emall stand alone unit.

(0) The modal assumes square CBGs which under estimates the loop costs to the extent
the CBGs are not square.

Despite the fisct that BCM2 needs to be modified and justified substantially to make it
unbhhmud\mmm%hip,hm_ jon, the only model that
amount of work or modification can remedy their serious deficiencies.

California Pricing Model (CPM)

A-25



Parties claim that CPM is little more than a spreadsheet on which are collected input
values based on proprietary data undocumented judgements or assumptions and the outputs of
other models. CPM reflects embedded rather than forward-looking costs. CPM's inconsistent
use of terrain modifying factors artificially inflates loop investment costs. CPM bases central
office switch and feeder costs solely on average population density of the grid, ignoring the
rumber of lines serviced by the switch, and employs unrealistically short depreciation lives.

Parties comments stats that the switching costs in the CPM do not fully capture the
deferenca in unit costs between large and small switches and the level of costs used by Pacific are
not representative of those experienced by other companies because of unique contracts Pacific
has negotiated with its switch suppliers. This is a common complaint about all the models.

CPM has drawbacks which limit tta application on a national basis. On of the most

obvious drawbacks is the fact that CPM employs proprietary data on the location of all residential
and business customers

Hatfleld Model

Ons major concern of the BCM 1 is the use of muitiphicative factors to drive most of its
costs as a function of materials costs, the incorrect specification of structure costs as s function of
cable size, and the distribution plaa algorithm. The model places 400 pair cable in places thet are
actually likely to be served by 25 pair cable. While many concerns have been addressed in BCM 2,
thess concerns are worth noting becsuse they sre still contsined in the Hatfleld Model, which is
based on the BCM1.
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This model suffers fom numerous deficiencies;

(8) It would sppear that the revisions to the Hatfield model arc result driven and the //

model can be adjusted to produce whatever cost answer its spongors desire. ~
(b) Fill factars are too high, costs of capital are too low and deprecistion rates that are
too slow.

(c) The model does not seem to have been run through the set of theoretical and 7
)

empirical tests that are routinely used to firret ot modeling errors. J

(d) The model like BCM1 from which it was derived contains a anomaly; doubling the
price of cable results in a nesr doubling of the cast of installation. Thus, under estimates for
material needs or costs are amplified by the model

(e) The model does provide estimates sufficiently accurate for use by small companies
because of ths wide varistion from actual experienced material costs.

(ﬂhm&mwwmmmmmcm.]

(8) The model employs unrealistically low cable facilities costs.

(h) Hatfield omitted certain costs such as enginesring and cable splicing costs.

® Hﬁdddmmmﬂhmmhﬁofm&mm_j

mmwwmmhmmmm&uwcpma
conditioning, amplification, or loading costs.

(k) The model uses 3 mathematical construct to determine customer locations without
demonstrating that the resulting locations in anty way match reality.

Moampumﬂyﬂnnwhofﬂnﬁdddomtmml mgllﬁaetu“

s e\ e 8 o ——

Although we would never expect the results of any proxy to match net book costs, the results of
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the Hatfield model do not even come close to correlating to the order of magnitudes of net book
costs. As can be seen from the comparison of the models revame requirement per month Qrith
actual revenue requirement dsta: the ratio between the highest of $26.46 for Mississippi and the
lowest California which is $13.49 is less than two to ons. While the ratio of the highest from the
actual loop costs from the monitoring report which $32.83 for Wyoming to the lowest of the
District Of Colombia which is $6.42 which ia over five to one. Further more, the lowest and
highest cost jurisdiction under the Hatfield model, which are California and Mississippi
respectively, are far from the lowest and highest cost jurisdiction based on actual loop cost dats
that is available publicly.
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13
1S
14 ORAL CEPORTTION
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11 ANSWERS AND DEFOSITTON OF OR. AOBEAL A.
19 MERCIR, produced as & witaess ia the aneve-giyled
20 And RIRDEXad GAUAA BN the J4Th day of Octaper,
0 1994, nefoze Franeer M. Blache, & Certifisd
13 Sesthane n.»onu in and for the Btize af Teras,
(L] a1 the offiaes af Cenan, $iMPeen, Gowlishavw ¢
s Wi, J6Q M. St. Paul Setreet, Suita 3700, 1A e
F City of Oallas, County of Dalles, State of Tasas.
L APPRARANGDS Pope 2 Pm“
. i DR. ROBERT A, MERCER,
\ . 108K . Wirenta 2 the witness hersinbefore named, being first duly
ATat 3 cautioned and sworn to testify the truth, the whole
4 Sulte 1100, 0911 Capital of Texas nighvay
. Austin, Temas T0785-7200 4 truth and nothing but the truth, testified under
. COVNSEL TUR ATsT 5 oath as follows:
§
)
, m. fooag 7. o 7 EXAMINATION
o e b s seer 3 BYMR FURR:
" Richend, ViReinlia 2221940874 9 Q' Dl'. Mﬂm. wmld m state m name
N covmau. ron e1s 10 for the recoed?
2 1 A Yes, It's Robert A. Mercer.
R Mo e e st 12 Q. Whatis your business sddress?
W e e 13 A It's Hatfield & Associates, Inc., 737
s comaaz, rom et 14 29th Strest, Boulder, Colorado, 80303,
' 15 Q. What is your position with Hatfield &
1 R T, VALEATR MARe-pesA 16 Associates?
17 A I'mthe president of the firm.
18 Q. How long have you been involved with
19 that firm?
20 A. Sinecs 1987.
21 Q. Did you found that firm?
22 A. No,Idid net.
2 Q. Do you know when that firm came into
24 being?
2§ A. Yes, approximately 1982.
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ROBER i MERCER

Condonselt™ PETITION OF AT&T/MCI
Page 21 Pege 23
{ 1 John Donovan? 1 Q To your knowiedge, has therc.ever been
12 A Oh,1would say in tota), probably 2 any discussion amoog you, Chandler, Kelley or
| 3 cquivalent to my discussions with AT&T and MCL, 3 Nugent with respect to whether notes should or
4 maybe a little bit Jess. Lot's say perhaps « should not be kept with respect to any of those
s fifteen to twenty times have [ talied directly 5 communications?
§ with Mr. Donovan. 6 A. No.
7 Q. And how about for Mr, Chandler and 7 Q. And can you reeall or are you aware of
8 Dr. Kelley? 8 any such communications on that subject with ATaT
9 A, Mr, Chandler, quite frequently. i 9 or MCI?
10 would -~ I would assume many tens of times. 10 A. Not that I was invelved in, and I think
11 Mr. Kelley, relative — Dr, Kelley, relatively 1t 1 would have been involved in them sines — you
12 scldom, since Dr. Kelley dealt with econamic 12 know, as president. 1 mean, if there were 8
13 matters, and Mr, Donovan was the technical expert. 13 discussion like that between Kelley, for instance,
18 Q With respect to those communications 14 1 might not know of it, but there ig certainty no --
15 that you, Mr, Chandler and Dr. Kelloy had with 15 you know, it has not been & major policy
16 personnel at ATAT, MCl or Mr. Donovan, to your 16 discussion of the company.
17 lmawledge,mﬁaeuynomwmordufmy 17 Q. Has it been 2 minor policy discussion?
18 of those communications? 18 A [don't believe s0. Not in ry own
19 A. Thers were not — if there were any, 19 case.
20 there were not very many for the reason that our 20 Q Are you aware of any discussion on that
21 typical way of doing buginess was to - either by 21 subject?
1 telephone ar in person to meet with Mr. Donovanto |22 A No,I'mnot.
23 discuss inputs with him to have him typically go 23 Q. And you believe if there had been such
24 off and do research, and then we entercd the 24 discussions, at lcast with respect to Chandler,
25 results directly into the model, 50 the model 25 Kelley or Nugent, that you would be aware of that
Page 22 Page 24
1 becomes esscatially : iving documeat of the - ! discussion?
2 you know, of the conversations we had. | believe 2 A w-n,t!ntwumypomtofwhy - the
3 there was produced in the Southwestern Bell case - 3 only reason I didn't make an unequivoeal statement
4 here, I beliove that Mr: Donovan did have one 4 {8 obviously 1 would not be aware of every
5 relatively brief set of work papers that he $ conversation that took placs in the office, but
6 submitted. 6 inasmuch as it's a matter of setting company
i? Q. Do you, Mr. Chandler or Dr. Kalley have 7 policy or discussing matters like that with a
L | anyworkpaponormnlmnnomyofdm 8 client, I would geverally be aware of such
9 commuaications? 9 discussions, and thers was no such discussion.
110 A. Not to my knowledgs. 1 certainly 10 Q The Hatfield mode! has undargone a
111 personally don't have any. And, again, I belisve 11 considarsble number of changes and revisions since
12 that Mr, Chandler and Mr. Kalley's normal mods was |12 it was first issued, would you agree?
13 after these discussions to directly reflect the 13 A. It has come out in two or three
14 discussions in the model jtseif. 14 relcascs basically, and each rclcase has
1S Q. Was there or is there a company policy 15 reflected, yesh, & fairly substantial number of
16 not to maintain any notes or records of those 16 changes.
117 communications? 17 Q. And the release that is now the model
18 A No, We - wejust~ it's just that we 18 that you are advocating in this proceeding is
19 felt thet the model itself was the place to 19 Version 2.2, Rclcase 2; is that correct?
20 capture what we were doing. Obviously we'vebesn 120 A Yes, that's correct.
21 working prettv diligsntly and for quite a long 21 Q. There has been discussion, has there
21 time at this, and we said that that would be our -- 22 not, of developing a Releass 3 or 2 subsequent
23 the way to canture it was to reflect it in the 23 release; is that correct?
2¢ modol iteelf. Ve have no policy aginst keeping 24 A. There has boen some discussion. There
25  notcs. 25 is no firm decision to do that.
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Page 23

Q Would you identify who the participants
to those discussions have been?

A 1t would be the same set of peopls.

Q. You, Chandler, Kellay and, to a lesser
extent, Mr. Nugent?

A. Ycs, and the — and the clients as
well. And Mr. Nugent, 1 believe it's fair 10 say,
hasg not boen favolved in those digcussions, but
the three of us at Hatfleld & Associatcs and the
clients as well have discussed whether tixre is
further evolution required.

Q. And the people at the client that
mmﬁam;mehhuthbamnndMuk
Bryant; is that correct?

A. Yes. And Mr. Lesher ang =«

Q. Is he with AT&T?

A Yes, heis, And in the case of MCLI
would also add that those discussions of the
overall work program in that kind of discussion
would also include Mr. Pelcovits,
B-B-L-C-O-V-I-T-8, first name Micheel.

Q. Has there bemn any meetings in which
thege discussicns toak place?

A. There have besn telephone calls. I'm
not sure there have besn any facc-10-face

QB ~) A WA S N -

fully in the Hatfisld modsl and 20 what 19 do
sbout those things,

Q Hes Dr. Kelhybempmytothos
communicationg as well?

A. I'm not sure.

Q. When did you last get advised by
Mr. Chandler of thoss communications?

A. Twould say roughly in the last - you
kaow, on the order of two weeks ago perhaps.

Q. Would that have been before or after
your testimony in the California procsedings?

A. It would have been in the same time
frame, because I mstified - well, I've wetified
now -- thare's been one false start and four
actual testimonies, and since they were more than
thros days ago, 1 couldn't tell you when they
happened, but they would have been in the same
time frame. :

Q Would you describe your recollection of
that communicstion with Mr. Chaadler?

A. It was to the effect that he had had
discussions with ATAT primarily pertaining to the -
the issue of the use that we make right now of 2
mode! called the BCM-plus and whather that way the --
the best way to continue t0 go forward linking the
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Page 26
mestings. There have besn talephons calls.

Q. When did thoes telephons calls firgt
begin?

A. Well, they would have ~ [ mean
literaily start probably even befare the issuancs
of Relsase 2 as to whether we had everything in
Releass 2 that we wanted 10, and we believed we
did Ths discussions have probably gons oa since
that time,

Q. When was the most recant discussion?

A- My own involvement, probably thres
weeks ago. I've bosn on the road quite a bit, s0
1 may not have bemn involved in the most recent
discussions. In fact, 1 have net beca invoived in
mare recent discussions.

Q. To your knowledge, hag there bewn more
recent discussions?

A. 1beligve there have, yes, involving
Mzr. Chandler and some of the other memibers of the
clicnt firma.

Q. And has Mr, Chandler described to you
the nature of thoss communications?

A. Not in any groat detall, no, because
he's rigint now with the clieats — the discussions
have to do with are there things that are not done
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model %0 BCM, BCM stands for benctunark cost
model,

Q. Roisase 2.2 obtains same of its inputs
and relics on BCM-pius; correct?

A. Lot's bs more specific. Version 2.2,
Releass 2. The 222 ~

Q Right

A, = uses 1 version of BCM that we refer
10 as BCM-plus, yes. That's all spelled out,
B~C-M dagh P-L-U-S.

Q. BCM-plus is & modal that you had
involvement in developing; is that correct?

A Yes. It really repressuts the
cmbodiment of every improvement that we made to
the benchmark cost model itecif. At same point we
said it was — we believed it was appropriats to
identify that sst of changes as & ~ you know,
separaiely identify that in some fashion, and
that's when we, really under tha direction and
request of MCt, adopted the name BOM-plus
duscribe the current version of BCM that we're

Q. Arc there discussions underway
disassocists the [latfisld modol from BCM-plus?

A. In namo perhaps, and we are looking at

B-3
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the techmiques of BCM to -- to sec if we're still T | studied as opposed to using a wider, you know,

closely akin cnough to use the name. The

discussions have been mostly about the use of the
name or whethcr we have departed enough from BCM's
mechanisms at this point that it's confusing to
continue to use the nams BCM.

Q. Other than word submitting and changing
rcliance on something called BCM-plus, is there
any other effort to change the reliance on the
substance of what BCM-pius represents?

A. Not on what BCM-plus represents.

BCM-plus already represents s rather substantial
departure from BCM, and -~ you know, so if there
were -- if there were further refinements to the -
model and if they dealt with the outside plant,

then we might say, well, we're even further
removed from BCM, g0 they would not be very — at
jeast to my knowiedgs now, our thinking is that if
there wexre additional refinements, those
refinements would be relatively small 1o BCM-plus,

2
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larger ares,
Q. Is this data publicly available?
A, Yes, it is.

Q. And from whom would you get this data?

A. Tt's published by the census bureau.

Q If that data werc implemented in this
mods], would that affect or change any of the
costs that this modc] generates as cutputs?

A. We don't know for sure. Our general
belief is that the more you represent — or
recognize, I think, is the word 1 mesn -- the more
You recognize population variations, generally the
results will lead to & somewhat lower cost for the
reason that if you have concentrations of
population, you generally have & more efficiant
network to serve those concentrations, and o you
might anticipase that doing the results that way
will Jead to lower cost resulits, but that's a
speculation. We're not sure that's the case.

21 but that BCM-plus already differs pretty 21 Q. Has Hatfield & Associztes acquired this
22 substantially from BCM. 22 new data?
21 Q. Isit fair to say that there is an 23 A No, it has not.
24 analysis underway with respect to what further 2 MR. FUHR: Actually lst's go off
23 changes can be mads to BCM-plus o it is even lcss 25  the record for a second,

Page 30 Page 32
1 relsted to BCM-2? 1 (Discussion off the record.)
2 A The discussions don't have to do with 2 (Recess.)
3 whether it should be less or more relatsd as much 3 Q. Dr. Mexces, returning to same of the
4 as are there things that should just be done to 4 changes or modifications that are being
5 the model, S contemplated with respect to BCM-plus, what other
é Q. And what ace the things that you are 6 changes are you aware are under discussion other
7 referring to? 7 than the changs with respect o the type of CBQ
8§ A Well, certsinly first and foremost we 8 dats that ig relied on?
9 have considared the use of a finer grained 9 A There are some minor changes. I'm
10 populstion database. The census bursmu publishes 10 trying to recall examples. There is one that I
11 resuits that coms in varicus levels of 11 know of because I helped discover it. There was s --
12 granularity. We use census block groups in our 12 a minor bug in the model that if in some
13 model. There are census blocks which are a finer 13 particular feeder run you require more than &
14 grain division, and we considared the use of thoss 14 forty-two hundred pair cable, which is the maximum
15 to - at least in principal considered the usc of 15 siza we sssume ~ ths model right now does not put
16 those asking ourselves if it's worth the 16 in sn additionsl conduit, plastic PVC conduit for
17 additional complexity of doing that, beczuse it is 17 that - for that larger cable -~ the effects are
18 quite a bit more complex. 18 obviously extremely small, becauss you're talking
19 Q. What arc the advantages of making that 19 about a very, very largs cable situstion and 2
20 type of change? 20 very small conduit cost, but that was something we
21 A. You have 2 fincr grained population 21 discovered.
22 distribution that way. 2 Q. How dxdyw?heomw '
7 Q And whatis the advantag of that! B A How did we discover that] [believe
% A Only that you may forthet relate the 2 that~ 'm ot~ I'm ot swe that [ real], |

1 1
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the conduit cost was caiculated and he was showing
me on the screen and we discovered as we looked at
it that it did not have the choek that said if
it's greater than forty-two hundred cables put in
u second conduit.

Q. What other changes?

A. The rest that I know of -- again, I'm
not privy to all of the deteiled calculations.
Mr. Chandler may have had fall in the arca of
input prices and whether we have all of those
correct. As I undergtand, there's some -- some
feeling that some of the cablc costs might be
overly high, and so I think we are generally doing
a review of the inputs again 10 sce if thers are
further refinememts necessary. In going from
Release 1 10 Release 2, we considerably increased
the cost of cablc and outside plant structure, and
we're reviewing those just to make sure that we
made no -- no mistakes on that.

Q. Are you aware of any other specific
inputs in which the valus is being reanalyzed,
other than cable prices?

A. Well, cable and structure I said. We
know we have an anomaly where, far instance, our
manhole cost for the interoffice part of the
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judgment, BCM-plug did not treat properly, and
they werc instead teeated by Release 2 rather than
just simply obtaining them from BcM-plus; is that
correct?

A. Not BCM-plus. We need to clarify.
BCM. which is the external model we used, did not
do certain things right and did not do some things
at all. The manhole cost, for instance, was not
in BCM, 0 wo -- we had to add that value. And
the cable cost generally we changed. So with that
correction, that's right. We're talking about
changes we made going from our Release | to our
Release 2 and looking at what BCM externally had
done and saying there were some things that we
believed were incorrect.

Q. What other changes to BCM<plus are
being contemplated?

A. 1don't believe offhand that there are
any other changes being contemplated. We do need
to document better the assumption we have made in
rural areas where we assume fewer distribution
cablcs than we do in other areas and - or 1
shouldn't say fewcr cables, but a lesser
distribution length. And we are clesning up the
documentation of that. I think generally the
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network is higher than for the feeder part of the
network. In reconstructing why, we don't have any
sound rationale for the higher number since we
believe the fesder calculation is correct. So
we're looking -~ that's an exumple of how we're
looking at numbers and saying are the -- where
along the way when we entercd those numbers did we
make 3 mistake, or did we believe that an
interoffice manhole might bc more expensive and so
on. It's that kind of thing. It's - other than
just looking at the census block group, it's
looking at that kind of change.

Q. These last two changes that you've
discussed which relate to input prices, are those
inputs or values that the Hatfield model obtains
from BCM-plus?

A. No. BCM-plus did not do cable cost or
structure cost correctly, it turns out. We were
unaware of that for awhile, but —

Q. And that is a change or a modification
that is incorporated in Relcase 2 or Version
2.2.2; correct?

A. 1'm sorry, what are?

Q. I belicve you just indicated that enble

and manhole costs were items that, in your
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documentation nceds to also-reflect any changes
we've made and reflect perhaps better in a few
cases what we've done.

Q. Are you aware of any other changes or
modifications to BCM-plus that are being
contemplated at this time?

A. 1'm not aware of any. Again, there may
be in the last fow weeks some discussions I'm not
familiar with, but certainly the last time I had
discussions, thoae were the kinds of changes we
were looking at. And, I mean, more specifically
those wera the changes. I just - I hesitated
before. 1 don't recall anything else that we're
considering doing at this point to BCM-plus,

Q. And is Mr. Chandler also the person who
is most familiar with what is being contemplated
in tcrma of changes 10 BCM-plus?

A. Yes. And the reason for thig -~ I
mean, at one point I was working, obviously quite
closely, with Mr. Chandler and the clients. As I
have becomc the road warrior, 1 have been
traveling by neccesity. Mr. Chandler has picked
up more of the burden of any changes that might be
contemplatod to the model whilc I've been out on
the road testifying.
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1 A. No. [ wouldn't -~ we did not change 1 some of those equations are pretty su:jghtforwud'

2 the equations. What we did is we understood what 2 cquations that would presumably require very

3 BCM did well enough to know what calculations were | 3 little cxplanation. The rest you would just — I

4 done. And to the extent those calculations were 4 don't know any way to do it except o

s done incorrectly, we did either upstream or 5 systematicaily go through and — and describe each

6 downstream processing to bring the additional 6 equation,

7 factors in that we felt were -- werc necessary. 1 Q. Were you the primary architect or

8  Q Have you submitted documentation that 8 creator of these equations?

9 lays out each of these four to five thousand 9 A. No,

10 farmulas and describes why they're structured the 10 Q. Who was that?

11 way they are structured? 1 A. It was myself in conjunction with

12 A. No. As 1 say, the model document -- | 12 Mr, Chandler, but, as I mentioned before,

13 mean, the model itself is available to people and 13 Mr. Chandler primarily wrote the spreadsheets and
14 can be examined, but we have not systematically 14 the equations themselves,

15 written each equation down separately from that 1S Q. So then would you not be the main

16 and described it. 16 creator of the equations themselves?

17 Q. Wouldn't you agree that providing that {7 A No. I'm saying that he created many of

18 type of description or documentation for the 18 the equations, and he created all of them in the

19 cquations would facilitate a user's ability to 19 software sense of writing them down. I never

10 understand and examine the modcl considerably? 20 created ths spreadsheets for the model. So he did
21 A. It might help them, yes, I don't think 21  ahundred percent of the writing of the equations
22 that's - that's necessary nor that that's a 22 in the clectronic sense, and, you know, he and [
23 requirement of a public model, It might help, and 23 shared the task of defining what the equation

24 it might be something that could be done someday, 24 should be,

25 but-- 23 Q. Are there any work papers that document

Pago 62 Pags 64

1 Q. Do you know of any reason why that 1 that process you went through in designing those

2 could not be done? 2 oquations?

3 A. Do I'know of sny reason it could not be 3 A. No. There's, of course, the model

4 done? 4 itseld, which is like a living work paper, but

5 Q. Correct. S there's nothing else that describes how we did it.

6 A Ilknow of no reason why it could not be 6 Q What happened o the papers on which

7 done. Again, ] mean, our attitude was that pcople 7 presumably you went through various drafts in

8 were going 0 have this modal, be able to examins 8 creating those cquations?

9 it and make either positive or negative statements 9 A Firstof all, I'm not aware of any time

10 about it accordingly. So we did what we could, 10 we actually wrote those down on paper. [ believe
11 you know, in the time frame we had to do and what |11 the more common process was after discussion of
12 we thought was most important and assumed the 12 the equation, Mr. Chandler entsred them into the
13 users would -- could take from there if they felt 13 model. If he did take notes, ] -- ag I say, |

4 necessary. 14 don't remember auy time ever seeing an equation
15 Q. Are you sware that users have been 15 like that written down. If be did or if he took

16 requesting documentation on these cquations for 16 notes like that after he had put them into the

17 some time? 17 modsl, I sssume that he disearded those notes as
18 A No. Actually I'm not aware of 18 no longer relevant,

19 roceiving such a requcst. 19 Q. Isthere any other category of

20 Q. What would be involved in producing 20 information or inputs in this model that the user
21 that type of documentation? 21 camnot change, other than thoss you've just

2 A Well, you would - I would assume you 22 identified?

23 woild have to go through equation by equation, 23 A Well, let me — lot me review what we

24 which if I accopt my colleague's statament s five 24 said just to make sure we've got the same list,
Es thousand equations, and write them down. Now, 25 The equations themselves cannot be changed.
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! Certain oumeric values in those equations are part | wmdddependonuch ud:meeeofth-modexp
1 of thet general comment that they can‘t be 2 is - is conteined within modules, end each module
3 changed. We've identified certain inputs that 3 duuipﬁon&n‘sinhdoam«ﬁmwodd
¢ have to do with the input dcmographics and terrain 4 dascribe how that particular module works. 1
$ that cannot bc changed. 5 would again point out that numbers like the .625,

6 Q. 1 belicve you also said the location of 6 if they'rc ot in the documentation, are in the

7 the wire centers. 7 model, and you can see rather straightforward how

s A. Yes, could not be changed, and the 8 that caleulstion is done.

9 distances between thoss wire centers. Again, 9 Q Olay. :

10 subject to further thought, I'm not aware of 10 MR WITCHER: &d, what -- just X

11 anything else, any certinly cawegories of things Il brisfly, what is your thought on the other two i

12 that the uger is not abls to enter, 12 depositions we've got going on?

13 Q. Would you give ms some cxamples of 13 MR. FUHR: Just one after the

14 numeric values that are in your equations that 14 other,

1S camot be changed? Y 15 MR WITCHER: Okay. Again, you

16 A. Yes. We have dons a — as we deacribe 18 know, the last ons has to be over by 5:30.

17 in the documentation, we sssums that the 1?7 MR FUHR: Right,

18 distribution cable has 2 length equivalent to 18 MR. WITCHER: As long as you'rs

19 five-sighths of the side of the CBG, and the 19 comfortable with thet.

20 five-eighths in the equation when you're 20 MR FUHR: 1 mean, 1I'd prefer they

21 calculating ~ aftsr calculating what the side of 21 could o lster.

22 the CBCG is, when you're doing the distribution p?] MR WITCHER: Yesh, but

1) cable length, there is & formula tha will have 23 sccommodated yesterday in quitting before [ was

24 the 625 in it. And you cannot change the .625, 24 twough on Duncan's.

25 That's a - that's a for instance. s MR. FUHR: This can be off the

Page 66 Page 68
1 Similarly -~ well, I'm not sure bow 1 record.
2 - but it's thet kind of thing, in other ] MR WITCHRR: Yeah, this can be
3 words, where the sssumptions of the model heve ) off
4 besn embodied as & numeric caleulation. 4 (Disoussion off the recard.)
[} Q And to take that example, is there s Q.nmd-mhdomnfh
¢ anything the usce can do to changs that assumption ¢ assumptions of the model that caanot be changed by

7 that gowes into the modal? 7 the user ig the fiber copper cutoff?
| A. No. That would be an example of & - ] A. No. That's actually a user input,

9 of s part of what makes this the Hatfleld model 9  Q Andis it your understanding that that

10 that is pot accessaible to the user. 10 imput can be changed by the uses?

n Q. And is there anywhers en itemization of N A Yes,

12 thoss agsumptions? 12 Q What about cable multipliers?

13 A. Quite a few of those appear a8 ~ in 13 A What do you mean by cabls muitipliers?

14 ths documentation, the Version 2.2, Relsase 2 14 Q Thee are sssumptions raads in the mode!

15 documentstion thet sccompanics the model. I'mnot  |1S  with respect to cable mmitipliers, is there not?

16 sure that — that you would say thet that's 16 A Again, I'm not sure what you mean.

17 exhsustive of evary parameter, but quite a bit of 17 Q Do you have & ~ was it one of the

18  the way we did the calculations are described in 13 modules in the Hatficld model that has a cable

19 the documentation iteelf. t9 multiplier in that?

20 Q. Can you point to snywhete in your 20 A Well, thers would be multipliers, you

21 documentation whare those assumptions that carry 21 know, liks five hundred - fifty-two eighty fest

22 with it & quantification that ends up carrying 12 inamile. You may be referring 0 in Raleass 1.

23 through the rcst of the modal is located? 23 To calculate the structure costs, we had structurs

24 A No, !t would be in various places in 24 comt as & fraction o multiplier of the cable

28 tha documentation. 1 mcan, in other words, it 25 cost, but that's no longet the case. -
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sgumption?

A. I'm not sure by individual category,
but, again, the overall network operations
reduction that we mentioned that has been
achieved, the Hatfield model is bound by the way
expenges arc reported to ARMIS. If thoee
catogories were separately broksn out, we could
have examined each onc scparately, but that's a
composite category as reportad by — into ARMIS.
and we bdelicve overall that is an achisvable
reduction.

Q. By overall, you're talking about st
thirty percent overall with respect to the five or
six categories 1 just identifiod? ~

A. Yes, that'scorrect,

Q. What study bave you done to determine
whether you can obtain gresser than a thitty
percent reduction in any of those categoriea?

A. We haven't looked st any individual
category. To our knowledge, thoss items are ot
reported separstely anywhere that we're aware of.

Q. So if the percentage for power cxpenses
could not be reduced by thirty percent, the model
necesearily assurass that other cawgories will be
reduced by greater than thirty percent; coeroct?

o O AN

Page &3
you would be sbie to share cost of structure with
throe other utilitics.

Q. Was there sharing, in the example you
just mentioned, involving & talephone compeny?

A. Yes, there was.

Q. Which company?

A. Metropolitan Fiber Systems.

Q. And is that here in Texas?

A Itis,

Q. And who was the other utility?

A Electric - Texay Utilities.

Q. Oksy. And so docs the model sssume
that all trenching will be shared among st least
two other utilities in your model?

A. It does exactly that. It dosen't ey
at Jeast two othars, It says it will be shared by
two other utilities. Out of all of the possible
futurc companies that may cxist that weuld want to
share, it assuznes exactly two other companics, so
that basically there's a thres~way sharing.
Counting OTE, there's a three-way shers.

Q. So that assumption has the effect of
reducing by two-thirds the cost thet QTR
expericnces in trenching; correct?

A, Yes, that's correct.
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A Yes. Again, it was bassd on a
composite regult that said thet there overall was
a considerable reduction that you could se in
certain ~ in & certain company, so that —~ but
that would follow that if you have & conglorcrats
or composite of six caregarias and some you could
not achisve that kind of reduction, then others
you must be abls to.

Q. The modal makes certain sssumptions
with respect to trenching, for example, that
structure costs will be ahared by GTB and other
utilities; is that correct?

A. That's cormect,

Q. What investigation hag besn done in the
State of Texas 10 determine whether there is
likly to be any such sharing of expenecs by OTS
with other utilities?

A. Again, this is the forward looking
model, & forward looking model where evoided --
avoidable costs have bosn avoided. Knowing that
treaching is - common trenching is quite & common
practice, imowing that at least in the casc of o
Toxas cloctric utility that I studied where there
is such conduit gharing, that that was g - that
was & reagonable forward looking assumption, that
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" Q And that would be a two-thirds

reduction over its current or historic levels?

A. It's a two-thirds ~ I'm not sure what
its higsoric leval would be. It's a two-thirds
reduction over the cost of trenching that was
cetimatad in our model.

Q Doss the Hatfleld model sssumme the
asrial price of cable will be equal to the
maigrise] price of underground cable?

A Yes, it doss,

Q Has Hatfield & Associswes made sny
atwnpt 10 reviow the ordecs and decisions of the
stais commission, such as the Texas Public
Utilities Comnission, for specific data to input
into the modal? ,

A. We geoaraily have relisd on the local
arganisation of our client companies, MCI and
ATAT, 10 be aware of and inform us of any such
reductions. We, for inetance, in Texas for T8 do
oot use the default values of deprecistion lives
but ues & set of depreciation lives approved by
the FCC for GTB. So thore is an example. The
anewer s yes, if there ware any other rubstantial
depertusos, ws would not know that independently
but would rely on our clients to inform us of
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